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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the numbers of MOS transistors and 
gate potential control lines constituting the pixels of a solid-state image pickup 
device. 

SOLUTION: The solid-state image pickup device has pixels each containing a 
photoelectric conversion section 2, a read-out means 3 which reads out signals 
from the conversion section 2, and a reset means 5 which supplies a reset signal 
to the input section of the read-out means 3 for resetting the input section and an 
output line 8 through which the signals from the read-out means 3 are read out 
The reset means 5 is controlled according to the signal level of the output line 8. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect 

the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A solid state camera which is provided with the following and 
characterized by controlling said resetting means according to a signal level of 
said output line. 

A photoelectric conversion part. 

A reading means which reads a signal from said photoelectric conversion part. 
A pixel which includes a resetting means for supplying a reset signal to said 
input part in order to reset an input part of said reading means. 
An output line in which a signal from said reading means is read. 



[Claim 2]A reading means which reads a signal from a photoelectric conversion 
part and said photoelectric conversion part, respectively, Signal wiring for having 
two or more pixels arranged to a horizontal direction and a perpendicular 
direction, including a resetting means for resetting an input part of said reading 
means, and making said reading means drive, A solid state camera, wherein it 
carries out signal wiring for supplying a reset signal to an input part of said 
reading means via said resetting means in common and said common signal 
wiring supplies a signal independently for two or more horizontal pixels of every. 
[Claim 3]A solid state camera, wherein reset potential for resetting an input part 
of said reading means is supplied from power supply wiring connected to this 
reading means in the solid state camera according to claim 1 or 2. 
[Claim 4]A solid state camera characterized by said reading means and said 
resetting means being MOS transistors, respectively in the solid state camera 
according to claim 1 or 2. 

[Claim 5]ln a solid state camera of a statement, one claim of claims 1-4 is 
equipped with a transfer switch between said photoelectric conversion part and 
an input part of said reading means, A solid state camera, wherein a signal 
charge accumulated in this photoelectric conversion part Is transmitted to an 
input part of said reading means through this transfer switch. 



[Claim 6]A solid state camera, wherein two or more transfer switches are 
connected to an input part of said reading means and a signal charge is 
transmitted independently of two or more photoelectric conversion parts by each 
transfer switch in a solid state camera given in one claim of claims 1-4. 
[Claim 7]An imaging system comprising: 
A solid state camera given in one claim of claims 1-6. 

An optical system which carries out image formation of the light to this solid state 
camera. 

A digital disposal circuit which processes an output signal from this solid state 
camera. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln order that especially this invention may reset the input 
part of a photoelectric conversion part, the reading means which reads the signal 
from said photoelectric conversion part, and said reading means with respect to 
a solid state camera and an imaging system, It is related with the solid state 
camera and imaging system which have a pixel including the resetting means for 
supplying a reset signal to said input part. 
[0002] 

[Description of the Prior Art]Conventionally, as a solid state camera, many CCD 
is used from the goodness of the signal to noise ratio. However, on the other 
hand, development of what is called an amplification type solid state image 
sensor that makes the strong point the simplicity of a way and smallness of 
power consumption to be used has also been performed. With an amplification 
type solid state image sensor, the signal charge accumulated in the 



light-receiving pixel is led to the control electrode of the transistor with which the 
picture element part was equipped, The SIT type image sensor using [ are a 
thing of the type which outputs the amplified signal from a main electrode, and ] 
SIT (static induction transistor) as a transistor for amplification, There are a 
CMOS sensor using CMD and the MOS transistor using BASIS using a bipolar 
transistor and JFET (junction field effect transistor) which a control electrode 
depletion-izes, etc. Since matching with a CMOS process is good and especially 
the CMOS sensor can carry out [ on chip ]-izing of the circumference CMOS 
circuit, power is directed towards development. 

[0003] Drawing 4 is a circuit diagram showing the conventional CMOS image 
sensor. 

In the figure, 1 is a unit pixel, and since it is easy, it may be 2x2 pixels. 
The photo-diode for 2 receiving light and accumulating a signal charge, the MOS 
transistor for signal-charge amplification in 3, The MOS transistor for - 
transmission for 4 to transmit the signal charge accumulated in the photo-diode 
2 to the gate electrode part of MOS transistor 3, The MOS transistor for reset for 
5 to reset the gate electrode potential of MOS transistor 3 and 6 are 
power-supply-potential supply lines, and the drain electrode of MOS transistor 5 
for reset and the drain electrode of MOS transistor 3 for amplification are 
connected to the power-supply-potential supply line 6 in common. The MOS 



transistor for selecting switches for 7 to choose output picture elements and 8 
are pixel output lines, if MOS transistor 7 for selecting switches is turned on, the 
source electrode and the output line 8 of MOS transistor 3 for amplification will 
flow, and the signal output which is the selected pixel will be led to the output line 
8. 9 is a MOS transistor for constant current supply for supplying constant 
current to the pixel output line 8, Load current is supplied to MOS transistor 3 for 
amplification through MOS transistor 7 for selecting switches of the selected 
pixel, He operates MOS transistor 3 for amplification as a source follower, and is 
trying for the gate potential of MOS transistor 3 and potential with a certain fixed 
voltage difference to appear in the output line 8. 

[0004]A transfer control line for 10 to control the gate potential of MOS transistor 
4 for transmission, The reset control line for 11 to control the gate potential of 
MOS transistor 5 for reset, A selection-control line for 12 to control the gate 
potential of MOS transistor 7 for selection and 13 are the constant potential 
supply lines for supplying fixed potential to the gate of MOS transistor 9 so that 
saturation region operation from which MOS transistor 9 serves as a constant 
current supply source may be carried out. A pulse terminal for a pulse terminal 
for 14 to supply a transfer pulse to the transfer control line 10 and 15 to supply a 
reset pulse to the reset control line 1 1 , A vertical scanning circuit for a pulse 
terminal for 16 to supply a selection pulse to the selection-control line 12 and 17 



to carry out the selection scan of the line of the pixel of matrix layout one by one 
and 18 are the output lines of the vertical scanning circuit 17, 18-1 is the Ist-line 
selected output line, and 18-2 is the 2nd-line selected output line. The MOS 
transistor for a switch for 19 to lead the pulse from the pulse terminal 14 to the 
transfer control line 10, The MOS transistor for a switch for 20 to lead the pulse 
from the pulse terminal 15 to the reset control line 1 1, 21 is a MOS transistor for 
a switch for leading the pulse from the pulse terminal 16 to the selection-control 
line 12, and the gate of MOS transistors 19, 20, and 21 is connected to the line 
selected output line 18. and it is decided by the state of the line selected output 
line 18 of which line a pixel will drive. 

[0005]Capacity for 22 to be the output readout circuitry from a pixel, and for 23 
hold the reset-signal output of a pixel, The MOS transistor for a switch for 
capacity for 24 to hold the lightwave signal output of a pixel and 25 to turn on 
and off a flow with the pixel output line 8 and the capacity 23, The MOS 
transistor for a switch for 26 to turn on and off a flow with the pixel output line 8 
and the capacity 24, The noise output line to which the reset output with which 
27 was held at the capacity 23 is led, The MOS transistor for a switch for the 
signal output line to which the optical power by which 28 was held at the capacity 
24 is led, and 29 to turn on and off a flow with the capacity 23 and the noise 
output line 27, The MOS transistor for a switch for 30 to turn on and off a flow 



with the capacity 24 and the signal output line 28, The MOS transistor for noise 
output line reset for 31 to reset the potential of the noise output line 27, The MOS 
transistor for signal output line reset for 32 to reset the potential of the signal 
output line 28, A power supply terminal for 33 to supply reset potential to the 
source electrode of MOS transistors 31 and 32 for reset and 34 are the 
horizontal scanning circuits for choosing the above-mentioned capacity 23 and 

24 provided for every sequence of the pixel of matrix layout one by one, It is an 
output line in which 35-1 chooses the 1st row, and an output line in which 35-2 
chooses the 2nd row, and the output line of this horizontal scanning circuit 34 is 
connected to MOS transistors 29 and 30 for a switch. A pulse supply terminal for 
36 to impress a pulse to the gate of MOS transistors 31 and 32 for reset, A pulse 
supply terminal for 37 and 38 to impress a pulse to the gate of MOS transistors 

25 and 26 for a switch respectively, the differential amplifier which 39 amplifies a 
part for the difference voltage of the potential of the noise output line 27 and the 
potential of the signal output line 28, and is outputted, and 40 are the output 
terminals of the differential amplifier 39. 

[0006]Next. the timing chart of drawing 5 is used and operation of the sensor of 
drawing 4 is explained. All the MOS transistors shown by drawing 4 are used as 
N type, and presuppose that gate potential is turned off on an ON state and the 
level of Low with the level of High. The number which shows the timing pulse in 



drawing 5 is coincided with the number of the pulse input terminal in drawing 4 . 
[0007]lf the line selected output line 18-1 serves as a High level by operation of 
the vertical scanning circuit 17 first, the 1st-line operation of a pixel row 
sequence will be attained. If the pulse terminal 16 serves as a High level, the 
source follower output of a pixel will be outputted to the output line 8 because the 
sauce of MOS transistor 3 for amplification of a pixel connects with the constant 
current source 9 through the output line 8. And the gate section of MOS 
transistor 3 for amplification is reset by using the pulse terminal 15 as a High 
level by MOS transistor 5 for reset, Next, when a High pulse is impressed to the 
pulse supply terminal 37, the reset output of a pixel is accumulated in the 
capacity 23 through MOS transistor 25. 

[0008]Next, the signal charge accumulated in the photo-diode 2 is transmitted to 
the gate of MOS transistor 3 through MOS transistor 4 for transmission by 
impressing a High pulse to the. terminal 14. When a High pulse is succeedingly 
impressed- to the terminal 38. the output for which the signal was added to the 
reset output of the pixel is accumulated in the capacity 24 through MOS 
transistor 26. Since the reset output of a pixel has dispersion in the threshold 
voltage of MOS transistor 3 of each pixel, it produces dispersion. Therefore, the 
difference of the output accumulated in the capacity 23 and the capacity 24 
serves as a pure signal without a noise. If the horizontal scanning circuit 34 is 



moved, output line 35-1,35-2 will be set to High one by one, and the output 
accumulated in the capacity 23 and 24 of each sequence will be led to the level 
output lines 27 and 28 through MOS transistors 29 and 30, respectively. Before 
the High pulse of output line 35-1,35-2 is outputted, the terminal 36 is used as a 
High level and the level output lines 27 and 28 are reset through MOS transistors 
31 and 32. The signal output added to the picture-element-reset output and pixel 
reset level which were led to the level output lines 27 and 28 is inputted into the 
differential amplifier 39, a part for a reset level was deducted, namely, a pixel 
signal without a noise is outputted from the output terminal 40. 
[0009] 

[Problem(s) to be Solved by the lnvention]However, the technical problem that 
there were many MOS transistors which constitute one pixel from an 
above-mentioned conventional example, and control lines, and it was difficult to 
realize a reduction pixel occurred. That is, in the conventional example shown in 
drawing 4 , it had 1 pixel of four MOS transistors besides a photo-diode, a power 
source wire, and a pixel output line and the three control lines, and realization of 
the reduction pixel was disadvantageous compared with the pixel of CCD which 
is simple composition. 

[0010]The main purpose of this invention reduces the number of the transistor 
which constitutes the pixel of the sensor of XY address types, such as a CMOS 



sensor, and the control lines, and there is in making reduction of a pixel easy. 
[0011] 

[Means for Solving the Problem and its Function]ln order that a solid state 
camera of this invention may reset an input part of a photoelectric conversion 
part, a reading means which reads a signal from said photoelectric conversion 
part, and said reading means, It has a pixel including a resetting means for 
supplying a reset signal to said input part, and an output line in which a signal 
from said reading means is read, and said resetting means is controlled 
according to a signal level of said output line. 

[001 2]A reading means from which a solid state camera of this invention reads a 
signal from a photoelectric conversion part and said photoelectric conversion 
part, respectively. Signal wiring for having two or more pixels arranged to a 
horizontal direction and a perpendicular direction, including a resetting means 
for resetting an input part of said reading means, and making said reading 
•means drive, Signal wiring for supplying a reset signal to an input part of said 
reading means via said resetting means is carried out in common, and said 
common signal wiring supplies a signal independently for two or more horizontal 
pixels of every. 

[0013]This invention is explained taking the case of composition of drawing 1 . 
[0014]As shown in drawing 1 , this invention a reset potential supply line linked to 



a drain part of MOS transistor 5 for reset used as a resetting means, It 
communalizes with a power supply line linked to a drain part of MOS transistor 3 
for amplification used as a reading means, The pixel output line 8 is connected 
to a gate of MOS transistor 5 for reset, and it makes it possible to lose a MOS 
transistor for line selection, its gate potential control line, and the gate potential 
control line of a MOS transistor for reset. 

[0015]ln the above-mentioned composition, a pixel output line makes it serve as 
a duty of the reset control line, at the time of operation which resets a gate of a 
transistor for amplification to power source line potential, controls potential of a 
pixel output line, and turns, on and turns off a MOS transistor for reset. Potential 
is independently changed into a power supply line the whole line, and it is set as 
potential that a transistor for amplification of a reset potential supply line of a non 
selection line is un-operating, and potential that the transistor for amplification 
operates, as for a power supply line of a selection row, at the time of the 
above-mentioned reset action. By setting out of such a pixel output line and a 
power supply line, and control, a MOS transistor and its gate potential control 
line the gate potential control line of the conventional MOS transistor for reset 
and for line selection become unnecessary, and become easy [ reduction of a 
pixel ]. 
[0016] 



[Example]Hereafter, the example of this invention is described in detail using a 
drawing. 

The [1st example] Drawing 1 is a circuit diagram showing the 1st example of this 
invention. This invention is concerned with a pixel configuration and pixel 
operation, since readout circuitry and a horizontal scanning system are the same 
as the conventional example shown in drawing 4 , this portion is omitted, and 
only the pixel placement part, vertical-scanning system, and pixel output line 
potential control circuit of a 2x2-pixel solid state camera are shown here. In 
drawing 1 , the number same about the same portion as drawing 4 is attached, 
and explanation is omitted. 

[0017]ln drawing 1 , 41 supplies potential to the gate of MOS transistor 9 for 
constant current supply of a pixel source follower, A MOS transistor for the 
control terminal for performing ON of constant current and OFF control and 42 to 
control the potential of the pixel output line 8 and 43 are the pulse input terminals 
for controlling the gate potential of MOS transistor 42. The pixel output line 8 of 
each sequence is connected to the gate of MOS transistor 5 for reset of the pixel 
of the sequence. The drain of MOS transistor 5 for reset and the drain of MOS 
transistor 3 for amplification are connected with the output line of the vertical 
shift register (vertical scanning circuit) 17 in common. Since output line 
18-1,18-2 of this vertical shift register bears a role of a power supply of the pixel 



source follower of each line, it presupposes that it has big current supply source 
ability. 

[0018]Except MOS transistor 42, each MOS transistor shown in drawing 1 is 
used as N type, and when gate potential is a High level, it presupposes that it is 
come by off at the time of ON and a Low level. MOS transistor 42 is used as P 
type, and when gate potential is a High -level, it presupposes that it is set to ON 
at the time of OFF and a Low level. 

[0019]Next, although operation of this example is explained, operation of this 
example only has a difference in the reset action before reading the pixel signal 
of one line compared with the conventional example explained by drawing 4 and 
drawing 5 . By using the terminal 41 and the terminal 43 as a Low level, MOS 
transistor 9 is set to OFF, it sets the P-channel MOS transistor 42 to ON, and this 
reset action uses potential of the pixel output line 8 as a High level. Although 
MOS transistor 5 for reset will be in an ON state at this time, according to the 
output of a vertical shift register, the gate potential of MOS transistor 3 for 
amplification of the pixel of the selected line is reset by High, and the gate 
potential of MOS transistor 3 for amplification of the pixel of a non selection line 
is reset by Low. Next, setting out and terminal 43 potential are set to High for the 
potential of the terminal 41, and MOS transistor 42 is turned OFF so that MOS 
transistor 9 may send constant current. Only the pixel source follower of a 



selection row operates in this state, and the reset output which is a pixel is read 
to the output line 8. Hereafter, in readout circuitry, a series of operations called 
[ output / reset / signal charge / of accumulation and the photo-diode 2 / on 
transmission and readout circuitry and ] accumulation in a reset + signal output 
to the gate of MOS transistor 3 and a drive are the same as the operation and 
the drive which were explained by drawing 4 and drawing 5 . 
[0020]ln drawing 1 , although the output of the vertical shift register is used for 
the reset potential supply sources of each line, the output through the buffer 
circuit where current supply source capability is high may be used. In the 
above-mentioned operation, when reset of a pixel is completed and the signal 
which is the selected pixel is outputted to a pixel output line, a drive circuit may 
be set up so that a reset potential supply line may serve as a High level. At this 
time, the potential of a pixel output line is low, and the gate potential of MOS 
transistor 3 does not go up, so that MOS transistor 3 of the pixel of a non 
selection line flows. 

[0021]Since the number of the MOS transistor which constitutes a pixel, and the 
control lines becomes fewer according to the 1st example described above 
compared with the former, realization of a reduction pixel becomes easy. 
The [2nd example] Drawing 2 is a circuit diagram showing the 2nd example of 
this invention. This invention is concerned with a pixel configuration and pixel 



operation, since readout circuitry and a horizontal scanning system are the same 
as the conventional example shown in drawing 4 . this portion is omitted, and 
only the pixel placement part, vertical-scanning system, and pixel output line 
potential control circuit of the two-dimensional solid state camera of four lines x 
two rows are shown. In drawing 2 , the number same about the same parts as 
drawing 1 and drawing 4 is attached, and explanation is omitted. 
[0022]ln drawing 2 , 44 shows the unit pixel containing two photo-diodes 
contiguous to a column direction. Since a photo-diode is independence 
respectively, the unit pixel 44 is equivalent to two pixels as an imaging device, 
but the signal charge accumulated in the two above-mentioned photo-diodes is 
transmitted to the gate section of common MOS transistor 3 for amplifier. It is the 
same as that of drawing 1 to be connected to the gate of MOS transistor 5 for 
reset of the pixel of the sequence of the pixel output line 8 of each sequence. 
Although it is the same as drawing 1 that the drain of MOS transistor 5 for reset 
and the drain of MOS transistor 3 for amplification connect in common, in the 
matrix layout of a photo-diode, there is a reset and power supply line per two 
lines. 18-1,18-2 and 18-3,18-4 are the outputs of the vertical shift register 17, 
and they are chosen in order to read the photo-diode of the 1st line, the 2nd line, 
the 3rd line, and the 4th line, respectively. Although the supply line 46 of a unit 
pixel with which 45 is an OR gate, two output lines of a vertical shift register are 



inputted, the output line 46 turns into a reset and power supply line of the unit 
pixel 44, and the selected photo-diode belongs serves as a High level, Suppose 
that it has current supply source ability sufficient as an object for current supply. 
[0023]Except MOS transistor 9, the MOS transistor of drawing 2 is used as N 
type, and when gate potential is a High level, it presupposes that it is come by off 
at the time of ON and a Low level. Only MOS transistor 9 is used as P type, and 
when gate potential is a High level, it presupposes that it is set to ON at the time 
of OFF and a Low level. 

[0024]Next, although it is operation of this example, The gate of selected MOS 
transistor 3 is reset with High potential, The gate of MOS transistor 3 which is not 
chosen simultaneously is reset with Low potential. Reset output read-out, 
signal-charge transmission of the selected photo-diode, and a series of 
operations called output (reset + signal) read-out being the same as Example 1, 
and differing from Example 1, Since the output of two photo-diodes is assigned 
by one unit pixel, it is only that one unit pixel of two lines is chosen continuously. 
Therefore, detailed explanation is omitted. 

[0025]ln the 2nd example described above, even if the number of the MOS 
transistor which constitutes a pixel, and the control lines compares with the 1st 
example compared with the number of photo-diodes, in order to decrease further, 
realization of a reduction pixel becomes easy. Although a unit pixel contains two 



photo-diodes in the 2nd example, it is realized even if it has composition 
containing two or more photo-diodes. 

[0026]Polarity of the N type of the MOS transistor in the 1st example of the 
above and the 2nd example, P type, and a drive pulse may be made into reverse, 
respectively. 

[0027]Next. the imaging system using the solid state camera of the 1st and 2nd 
examples of the above is explained. Based on drawing 3 . one example at the 
time of applying the solid state image pickup device of this invention to a still 
camera is explained in full detail. 

[0028] Drawing 3 is a block diagram showing the case where the solid state 
image pickup device of this invention is applied to a "still video camera." 
[0029]The barrier in which 101 serves both as protection and main switch of a 
lens in drawing 3 , The lens to which 102 makes the solid state image pickup 
device 104 carry out image formation of the optical image of a photographic 
subject, A solid state image pickup device for a diaphragm for 103 to change the 
light volume which passed along the lens 102, and 104 to incorporate the 
photographic subject by which image formation was carried out with the lens 102 
as a picture signal, The A/D converter with which 106 performs analog-to-digital 
conversion of the picture signal outputted from the solid state image pickup 
device 104, The signal processing part which 107 performs various kinds of 



amendments to the image data outputted from A/D converter 106, or 
compresses data, 108 to the solid state image pickup device 104, the imaging 
signal processing circuit 105, A/D converter 106, and the signal processing part 
107. The timing generation part which outputs various timing signals, whole 
control and operation part by which 109 controls various operations and the 
whole still video camera. An interface part for a memory part for 110 to 
memorize image data temporarily and 111 to perform record or read-out to a 
recording medium, Removable recording media, such as semiconductor 
memory for 112 to perform record or read-out of image data, and 113 are the 
interface parts for communicating with an external computer etc. 
[0030]Next, operation of the still video camera at the time of the photography in 
the above-mentioned composition is explained. 

[0031 ]One [ when opened by the barrier 101, are one / main power /, then, and / 
the power supply of imaging system circuits, such as A/D converter 106 ] further. 
[ the power supply of a control system ] 

[0032]And in order to control a light exposure, whole control and the operation 
part 109 carry out the diaphragm 103 to opening, and after the signal outputted 
from the solid state image pickup device 4 is changed with A/D converter 106, it 
is inputted into the signal processing part 107. Exposure based on the data is 
calculated by whole control and the operation part 109. 



[0033]Judging a luminosity by the result of having performed this light 
measurement, according to that result, whole control and the operation part 109 
control a diaphragm. 

[0034]Next, based on the signal outputted from the solid state image pickup 
device 104, a high frequency component is taken out and the distance to a 
photographic subject is calculated by whole control and the operation part 109. 
Then, when a lens is driven, it judges whether it is a focus and it judges that it is 
not focusing, it ranges by driving a lens again. 

[0035]And after a focus is checked, this exposure starts. After exposure is 
completed, A-D conversion of the picture signal outputted from the solid state 
image pickup device 1 04 is carried out with A/D converter 106, and it is written in 
a memory part by whole control and the operation 109 through the signal 
processing part 107. Then, the data stored in the memory part 110 is recorded 
on the removable recording media 112, such as semiconductor memory, by 
control of whole control and the operation part 109 through a recording-medium 
control l/F part. It may input into a computer etc. directly through the external l/F 
part 113, and a picture may be processed. 
[0036] 

[Effect of the lnvention]As explained above, according to this invention, the 
number of a MOS transistor and the gate potential control lines can be reduced 



compared with the former, and the reduction which is a pixel becomes easy by 
the members forming which constitutes a pixel, for example, a CMOS sensor. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a circuit diagram showing the 1st example of this invention. 
[Drawing 2] lt is a circuit diagram showing the 2nd example of this invention. 



[Drawing 3] lt is a block diagram showing the case where the solid state camera 
of this invention is applied to a still video camera. 

[Drawing 4] lt is a figure showing the solid state camera of a conventional 
example. 

[Drawing 5] lt is a timing chart figure of the solid state camera of drawing 4 . 
[Description of Notations] 

1 Pixel 

2 Photo-diode 

3 MOS transistor 

4 MOS transistor 

5 MOS transistor 

6 Power source wire 

7 MOS transistor 

8 Pixel output line 

9 MOS transistor 

10 Gate control line 

1 1 Gate control line 

12 Gate control line 

13 Gate control line 

14 Pulse input terminal 



15 Pulse input terminal 

16 Pulse input terminal 

1 7 Vertical shift register 

18-1,18-2, an 18-3,18-4 vertical-shift-register output line 

19 MOS transistor 

20 MOS transistor 

21 MOS transistor 

22 Readout circuitry 

23 Storage capacitance 

24 Storage capacitance 

25 MOS transistor 

26 MOS transistor 

27 Level output line 

28 Level output line 

29 MOS transistor 

30 MOS transistor 

31 MOS transistor 

32 MOS transistor 

33 Potential supply terminal 

34 Horizontal shift register 



The output line of 35-1,35-2 horizontal shift register 

36 Pulse input terminal 

37 Pulse input terminal 

38 Pulse input terminal 

39 Differential amplifier 

40 Output terminal 

41 Gate potential input terminal 

42 MOS transistor 

43 Pulse input terminal 

44 Photo-diode common unit pixel 

45 OR gate 

46 The output of OR gate 45 (reset and power supply line of a pixel) 
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sfbi-^j FET {.^^mn.mh^v^y'Jx^) 

^/cCMD. MO S h^:/v>"7.:J?^{fofcCM0S-by 
•9-*H*^^§o ItfcCMO S-b>-9-{i. CMOST'D-b 
X i: Ox' >y ^ y ^";b^g < H 22 C M 0 S 15IIES;&;i- -y •/ 

[0 0 0 3] (114(i. t;i^5fecDCM0 S^y{->>'-b:/^t^ 

atJ-rssgni-efeD. i5iiiitcfei/^T 1 i<tmtmB.X'h-o 
h mm^''i'Z^i.M-t ^rcibcD^mm m o s h^yyy'T.^. 

5«M0 S h^yv'X^ StD'^^'- h-mWfi^'J-b-y h 
■r?) fci^© U -b -y hfflMO S h5y>>'Xi$?. eCiWjjJi'tt 
fufttSi&S^^T-fe D . U -b -y h fflM 0 S h -7 y v'X 5 (D F 

^Mimmmimmm6icm^^nx\.^^. 7^ 
mtimm^miRt^tcibomiRx^-j^mMos h^y 

V^yyT.^it'^iryim.icts.^t. i^lifflMOS 

yiy7.^^<Dv-7.m.mt^timsttimm\.. 

0 s VyyJT.^ 7 ^MLxm^muos h'yyyx^ 

3 {CJt]i®^L^#t|g i^ififflM 0 S h ^ y v-'X ^ 3 ^ 
V-X7 + n7i:LT»)fF$-&. MO S h^^S^X:? 3 

[0 0 0 4] Sfc. 1 OtilEjMfflMO S h^yv-'XiJ? 4 

©y- F«f5^3iij'(a]-r ^ /ci6©$siiir<ai^i. i u* u -b 

>yhfflMOS h5>v'X^5Ciy-h«fi[^*iJ®-r-i.fc 
i6<D 'J -b >y h ^Ifflli^. 1 2 {i^^ffl M 0 S h 5 ^ 
7 ©y- h«{ii^»-r'5/ci6<D^iR$ij». 1 3 t±M 

0 s h 5 > ->'x ^ 9 ;!)"!^«}^tittMj® * -s ct 9 ^j^mmm 

^iftf'F^t'^cfcdtCMO S h^yi/'X^^OcD-^-'-FfC- 
dciMMMta 1 i-fc::M ti .-7 ■fc.meA-d- z *. v*./r\ .-7 *!a 
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' ^, 15 (i U-tyh 1 1 (c U -b «y h / ^JlX^m^ 

■r§fci6<D/^;i/xis^. 1 eimmmmi zicmtf^^^ 

Utt^glalSS 1 7 ©tti;'3lf T-SoT. 1 8 - Hi^ 1 fT 
MiRiatim. 1 8 - 2 tim 2 tT)iW(±i;^i$^r$>5o i 9 

mnw. 1 1 1 5 t)^^(Of^)ix^m< fafxD 

X-r-y^fflMOS h^yi/X^. 2 HiSmi|»l 2 
MO S h^^v^X^^-e^oT. MOSh^yi^X^l 

9 , 2 0, 21 (oy- h tiff iiJi^m;^/!^ 1 8 icmm^ 

[0 0 0 5] S/c. 2 2ailim*^e©,'±i^lK^f*tBLlHlSS 

tiit)Wi8t^m2 4 t<Dmm^tytyt^rcisb<D7.^ 

■y^fflMO S h^Vv-'X^. 2 7(iSa2 StcMt^n 
/cU-b-y h,^;'u/)':#*^n?,yi'Xm;':^. 2 8«Sil2 

a2 3ty4Xn\1lU2 7 i:(D2iii^;?|-y;l-7l-§/ci6 
(^^X-r-yg^-fflMO S h^yv'X^. 3 0«g«2 4i:fi 

MOShv^v-X^. 3 Hiy'l'X"ai;'3Si2 7CDm^ 
U-t-y Vt^rziib(D/^X\^1l'm^'y hfflMO S 
>i^"X^. 3 2 tifi^mtlli 2 8cD«f5^U-b-y 
/ci6tD{i^ttl;'3fiU-fe-y hfflMO S h^^^v'X^?. 3 3 
tiU-b'y hfflMO S V'yyiyT.^ 3 1 J^t>'3 2(Dy-X 
nm^c U -tr -y h «fi ;&#^^-r § /c 46©««? . 3 4 {± 

nmm(Dmm(omm^m^i^ibnrc±Mmm2 3.24 

- 1(4^ 1 ?iJ^3iti^-r§tt};^ilS. 3 5-2(4^2?iJ^ii 

X-f-y^fflMOS h-5yS^X^?2 9. 3 0(i:^g|i$nT 
V>§o S/cS 6{iU-tr>y hfflMO S h^^i^'X^S 1 . 
3 2(0^-V\CA)VX^m'a-t^tctb<Df^)\^xm^^ 
^> 3 7, 3 8ti:^^X-r>y^fflM0 S h^Vi/X^ 2 
5. 2 6(D';r-h{C7^;l/X^EnAP^§/ci6cD/^;l/Xi±t|& 

2 Qitj 4 x^tim2 1 <Dm.{tLt{m^tiU2 s 

0«^ill7yy3 9®ttS:^iiS?T'fe5o 
[0 0 0 6] '>:{C05©^-l'5>^^-\'-h^l$V\ 0 

4<D-ty^(Dmi'^^mmt^o ^x^mA-v-TTs^nn^^ 

MOS h^yiy'X^lit^XNmtb. f-hMitLio^H 
i g h(DU^;l/T-^>t<c.^, L o wtDb^;UT';t74^M 



•So 

[0 00 7] s-r^K^SHsg 1 7 (Dmmcj:-D rnm 

^ 1 fT©l/m^^^pJH^i:^§c ^^ybXiS^ 1 6*^H i g h 

-x;^)^'i±i;'3is 8 ^ii L T^ttr&Ji 9 tmmt ^Ctlim 

T/^;I/XiS? 1 5^H i g h b^;l/i:-r§ci:r'tM'l'Sffl 

MOS h^yyx^ 3(D^-hm'^V'ty hfflMOS h 
^yi>X^ SfCcfc^TU-b-y h^n. '^^<:/^;^X^j±,^&iS 
^ 3 7(CH i g h7^;l/X^ffl/jnLfcH#. rii^®U-b>y h 
lUttlti'^MO S h^yi/X^ 2 5^iiLT§a2 SicWm 

[0 0 0 8] ^^{C4^T- 1 4 tCH i g h/^;l/X^enilD-r§ 

c ^ i?7 h ^5^^;^-- K 2 icwm^ ntcimmmmm 

fflMO S hvyi^'X^? 4 ^jlLTMO S h-5y>>"X^ 3 
©y- hfC-feji^n^-c ?lt^t4f^i^3 8fCH i g h/^ 
;l/X^0J/jDL/cH#. Hj^OU-b-y htti;':t{=^^^±^-it 
^n/cai;'3A^M0 S h^yiyX^2 6^jiLTgffi2 4 
fcg^^nSo iii^(DU-fe<y htHtlfi^li^cDMO S h 
^ > i^'X ^5? 3 © L 1 1 ^«E©(4" e O # ti^$) ^tcibhth-O 
t^3fel;^o J:oT^'iE2 3 ^eil-2 4 tcMI^tlfcHi 
^J©M5>*V ^ X.(Dr^\.-W¥m%^ trsi^o 7]<¥^^Ih1 

3 4 ^fj^^-t^aaj^'-jl.^ 3 5-1,3 5-2 mm:kH i 
g hi:*0^3'1J(Dga2 3. 2 4{C^«^n/cta±lf4^ 
n^'nMOS h^^v^X:? 2 9, 3 0^jlLT7K¥aJ:'a 
^i2 7. 2 8{C^*^n?.o fcti:':)ii3 5- 1 . 3 5-2CD 
H i g \\f^)lXmil^n^wmi^l-3 6>&H i g h 
\y^)i'tLUOS Vyy^JX^ 3 \ , 3 2^jiLT7j<^ 
^tim21, 2 8>&U-b>y h LTfc<o 7m\i!xts^2 
7 , 2 8 tc^^^n/c®^ 'J -t -y h ^liRXSmm U -tr -y h 
b'^;Ui:±^-ti:^rnfc®^a;^/{4M®)7>'y3 9 tcA;*: 

[0 0 0 9] 

[0 0 1 0] *ii^©±^c§em, 

<DXY7 F UXSi©-fe y+KDB^^^Hfig-r S h 5 >'>*X ^ 
[0 0 1 1 ] 
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[0 0 1 2] s/c*f8i3fl<Dii{*jifigffi«. ^n^n. 

Sa^^tb L#I50 A;'jg|5l<: U -b >y h im^^^^t ^fcub 
CO 0 1 3] *^H^tCOV^T. 0 1 (omf^^m^zt-ox 

mmt^. ... 

[0 0 1 4] BUc^-Tcfco^c, ';-tr>yh¥ 
Si:*§'J-t'y hfflMO S h^yi/'X;5? 5©Fb-ryg|5 
t-t^M-r^U-b-y h«{itftt$ai^^. S!*^l±JL¥gi:^§ 

M^^I&ISilJtiilb L. S /cliiStti^'ji? 8 ^ U -b -y h fflM 
0 S h'^^^v'X^ 5 0^'- HtiUgML. tTStRfflOMO 
S h 7 > '>*X iJf i; ^ ©y- h ttf53iWI«*3 cfc tf U -b «y h 
ffl M 0 S h 7 > v'x ^5? c» y- h mfiSTii^^ ^ < T c i: 

CO 0 1 5] ±HH1ifi)cti:fcV^T. ®^tB;bmU-b-y h 

^mmmmmr:- u -b -y h -r ^.k^i^b^. iii^ai^iisom 

^$i|t!L. U-b-y hfflMO S H^yv>X^;&ON. OF 

cfc ^ t;: L . ±IH U -b -y h Sftit^t . I^StRtT© "J -b <y h 

ilfit{ii|&i^ttii*Iffl h 9 y ^ mmi'f i: =6: 5 cfc 3 ^ 

xsmMAmimw^. %m^c ^ o . u -b >y h ^ m 

[0 0 16] 

ISlUT'S^OT-C^gP^^^^tlBSL. CCTtt. 2X211 



12 4 i;|5|Cg|55-)•^i:^l^T{i|5|l;#^;&ML. IKW^^BS 
[0 0 1 7] El 1 iCfcl^T. 4 1 «ia^y-7.7*D7 

©5£®rjfL#tmfflM 0 s h ^ yi/7. ^ 9 coy- h (C«fu^ 

{tt^L. ^ll?^l(DON. OF FifiiJi)^fcc:^9/cA6©35i) 
OSh^y-^X^. 4 3«M0 S h^yi>'X^ 4 2©^' 

#^J©il^ai:'-jlS8«^<D?i)©iii^£DU-b-y hfflMO S 

Yyy'yTs^ 5©y-h{c|g,1t$nTi/^?)o ^fcU-b^y 
hfflMO s h^ys>'x^? 5© Fb-ryi:lMifMfflMO S h 

U^/-y V \yi/7.^(D^'4tiU 18-1,18-2 (i^tf© 

[0 0 1 8] :&*3. H 1 fCT^-r^MO S h^yS^'X^ 

MO s h5>vx^ 4 2U(^UiNg!Ji: ^-vn. 

iit^H i g h b^yl/CDH^tCON. L o w P^;UCDB#t 0 
F V\cr^^tt^o MO S h^y'>*X^ 4 2{iP§yi: 

y- h'Wit:^)^H i g h U^;KDfl#{C0 F F . Low 
U^;Ucr)B#{c 0 N {c ^ § i: -r 5 o 

[0 0 19] :;^{C*^'Sgf^i)£D®){1:tCOl^-rfjiBfl-ri.A^ 

*^)if^^ii©-®jm*. El 4, m^xtmnLfcimmtit^ 

Xs 1 tTCDH;^fS-^©i^^^ttl L^tT 9 HM© U -b -y h 
{cSl/^*':fe§rctj-T-fe§o C(D'J-b-y h®jm±iffi? 4 1 
t3d;a'iS^ 4 3^L owlx^;Ut:LT. M0Sh^y->* 
X^g^OFF. PgiiMOS h5yv'X^4 2^0Ni; 
LT. mmiii1im8(Dmii^H i ghU^;bi:-r§o 
(D0#'J-b-y hfflMO S h^y-^'X^ 5(iONm^i:^S 

mm(Dm<^m mos hyyjx^^so^-h maut h i 

g h tc, HHMMTOmjg^iiiUfflM 0 S h 7 y 3 
coy- hWfiifi L o w{C U -b <y h $n§o -^{CM 0 S h 

^ y i/x ^ 9 fi'^^m.i-^i^'&tJii ^ tciifiiT- 4 1 (omiii^^ 
4 3llfe%H i g h i: LTMO S h^yi^X^ 

4 2^0 F FlCt^o C^mitCfcV^TfiMMfOli^ 
y-X7;^-D7©^^"iij<^L. ®^<D'J-b-y httl:b*^aj 

05 h^>i>X^3©y-h^tejMs St^tHLlHlSStCfc 

mim4. msxmmLtcmi'iF. mmtmcx^^o 

[0 0 2 0] m\ {Cfel^T. ^n(DV-ty 

i\ ^rc±timmc^\f^x. ©^©'j-b-y f^^htu 
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« J ^ M 0 s h -5 > ->"x ^ 3 oy- h mim±i3^?> utit 
[0 0 2 1 ] in-jmLrcm i (Dmmc^-ox. mm 

[0 0 2 2] l2l2{Ct3V^T. 4 4 tt?^iJ;^|pIf£:Pig-ri> 2 

JifiSB t LX(Dmm 2 o^ttrtgy^-r § 7b^, ±ie 2 oo 

7* hi5^V:t- K{cSlHL/cm^Mmtt®cD7y7°ffl 
MOS h^>->'7.^5?3©y-hg|5t$53ll$n§o #^1]© 
li^ttl:'7^8«^©i?ij©iii^<DU-b>y hfflMOSh^y 

§o U-fe-y hfflMO S Vyy^JX^ 5(DY\y^ytm^^ 
ffl M 0 S H ^ y v-'X ^ 3 CD K U-f y ^""'ttjitc 1^,1^1" § O 
til 1 i:|5]i;i:-fei,;()^ 7* h^V^- FcDlT^iJBBStC 
feV^T 2 tTtCOt 1 *(D U -tr >y h «tt^ig«$&^^:^)^$§o 
18-1, 18-2. 18-3, 1 8-4{iSiIi/7h 

7 hU>'"x^5?(Di±i;'3lg2*/i)^A;b$n. ^cotiitim46 
n/c7>i- h^S^-r^-FAW§#{i[H^©#t$&i|§4 6« 

[0 0 2 3] ^fc. E12tDM0 S h^yv-'X^fi. MO 

s h^yzy7.^2Vxn\,tnmtL. ^-vn.\mn \ g 

h b'^;KO^{i:ON. L o wU^;KDBtfCO F FtC^§ 
i:-r§o MOS F5yi^X^9<7)^it{±Piii:L. ^-V 
*fu*^H i g h U^;l/£DB#{C OFF. Low b^;l/(DB# 

fCONtC^c^ii-r^o 

[0 0 2 4] mcccD-m^mff^mvfxh^tiK m^R^n 

/cMOS Y^yi/7.^3<D^-h^H i g hSfiTU-tr 
•yF. |5imcS«?^nTV^*l/^M0S F^y>/'7.^5f 3® 
y-h?:Low«{iT";-t>y F. U-fe>y hti}:^^*^tB 



[0 0 2 5] u±mmLtzm2(o^mm^zii5\.^x\.i.. m 
m^mm- 5 m o s h ^ y v-'x ^? . m%m<D^is^y t v 
^'^t- vmcit^x. m 1 (ommmtit^x'L^ibic 

m{mcf5\^^xitmimmM2-D(Dy:i- h^v^- f^^ 

tStLX\,^?>t)\ 2'Di:A±(07th^~^^-\^^^ism 
mcLX^^AL-Do 

CO 0 2 6] =5:t5±iEm 1 ©^Mij> i3j^xsm2(omm 

CO 0 2 7] ^Aic±mm 1 Rtf^2cD|^SS!f?ij£D|iII*jifi 
Sii^ffll/^/clifiS^XT AtC^l/^TljiB^-rSo 111 3 fCS 
^'V^T. *f|0^<Dlli^:j«^^^%;^5^;l/;^^5^CiifflL 

[0 0 2 8] m3ii:^mn(DmwwMm=t^ "x^ji\£ 
f^ti^^" icmm L/c±i^^^x-r7~n y^mx&^o 

[0 0 2 9] |113{C^3^^T. 1 0 H±UyX07°P-r^ 

F^^-ryx-r-y^^site^/^uz, io2it^mw(D 
ift^m^mwmmm^ i o 4 icmm^-^^ uyx. 1 0 
3{iu>xi 0 2^m-orc^m^^mt^rci!b(om. 
1 0 4«byxi 0 2x!i;mtnrcmmt^mimmt 
Lx^'iio'AmziibcDmwmmm^. 1 0 6imm»m 

0 4 J:Dtii:'7$n§fflfim-'f07^D^"-xV>>~^ 
;U^ill>g:tT^ A/D^^^gg. 1 0 7(±A/DMgsl 0 

6 J: D m;'3 ? ntmrn^f- ^ iL^m(oms.m=r o d x 
-^^E^-r§fi^Miigi5. 1 os{m\mmm=f \ o 
4. Wi\mmmmm \ 05, a/d^mibi oe. « 

^iiQifgni 0 7(r. ^m^^^y-^im^^-ht^^^ 

^ y^'^^^s 1 0 9 ^i^W&Mt7.^ll\iy':^tj ^ 

^-^e^tciEii-r§fci6<D^tyg[5, 1 1 \mmmt 

tclHSJS/cfi^^^tiS L^tT^ /c46<D-r i^^-7 x-X 

1 \ 2[mm'r-'$t<Dtm^rc\<m.h-\^L^notc 

i6©^-#f*^ ^ U flJJ pI^g^tHiS^f*, 1 1 3 (i^ 
U^y\^^-'^mtm\mt^tcisb<D^y'^-y j.-7.W> 
xh^o 

[0 0 3 0] 'Jk^c^ m'&(Dmmcist.'^^umm(Dx^ii 

\£7'ti3)i^<Dmmc'D\,^x. mmt^o 

[0 0 3 1] >'^>j7i 0 it^t-yy^n?>t^^ym 

mti^ty-^n. :klcayhu-)l^(DmMf}^tyL. J 
fC . A / D 10 6^ if ©jiftl^lH]SS<D«i^,;t)^":i- 

[0 0 3 2] ^n*^e.. ii^a^$ijiJ-r§/c46{c, 
ST^ • mm^ 1 0 9 tijg^D 1 0 3 ^fMc u mi^mm 
m^4i}^^tiiti-^ tifcmmt a / d ^^g§ 1 0 e t-^-^ 

^mizmiii(omw^^mm ■ mm^ 1 0 9 tit^o 
[0 0 3 3] iicowm^'n-:>rzmmic^K>m^-^^^m&i 

1 «-/r\fctffl(-r*-?».r-^H-*il«lI 1 An>4-4A^>*i 
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[0 0 3 4] mi^wtmm^i o Aij^p^mti^tirc 

mm^^jum • mnn^' i o 9tit^o torn, i^y 

[0 0 3 5] ^LT. ^mmm-^tircimc:^m^f3^Ph 
$ nrcmmimit a / d mmm i o e a - d 

n. fg^MSSP 1 0 7 D • 1 0 9 fc J: 

D^tUg[5(c»tiASn§o ^(Df^. ^^USM 1 etc 

"Mi^n/cx-^ti. ^f*$ijfii • mm^ i o 9tDriii®t<: 
oimmmmit \ \ 2 tciHii^nso 1 / f 1 

1 3^3i0ffiji3>'b°a-i5?l?tcA;bLTi®fiOi)Pl^ 

[0 0 3 6] 

m^mf&t^mi^nm. f?i)x.a'cMo s-trytTaivio 
m 1 ] *f60fl©m 1 ©^»?ii^^^t-iHis§iiT-$>§o 

CBI 2 ] *fg0j!cD^ 2 (7)^S'if?i|>&7f<-riHl?SBIT-fe§o 
[la 3 ] *fiHa©lll«i<|!^S^Xf-;l/ Et^;^ p< ^(C 

[04] s^*j?ii<D@{*iifigtt^^fx-riaT-$.§o 

[0 5] 04cDH{*lia^H<D^-r5yy^-\'-h0-e 

[?^^o|ji0^] 

1 li^ 

2 y^h^'4^-v 

3 MOSh^Vv'X^ 

4 MO S h'7>'v'"X^ 

5 MOSh^yiyX^ 

6 tttilJf 

7 MO S hv>'>>'X^ 

8 li^tts:>:il« 

9 MOShyyi^X^ 



10 y-hiliij^)^® 

1 1 f-hmm 

12 y-hiHi|« 

1 3 y-h-;r>i)mif 

1 4 ^NybXA;']iiffi? 

1 5 ^^)ixxtim- 

1 6 /^yUXA^bS? 

1 7 h 

18-1,18-2. 18-3, 18-4 h 

19 MO S h'yyiyX^ 

2 0 MO S h'yyiyT.^ 
2 1 MO S h5y>>~X^ 
2 2 ^^HiLlHlSS 

2 3 
2 4 

2 5 MO S h^-yv-'X^J? 

2 6 MO S h^yi/X^ 

2 7 jmmtim 

2 8 7K¥tH;'7-i^ 

2 9 MOShvyv'X^ 

3 0 MOShv>i^"X^ 
3 1 MO S h^yi/Ts^ 
3 2 MO S h^yS^'X^ 

3 3 mmmfi]ii^ 

3 4 7j<2p>/7 hU'>"X^ 

3 5- 1. 3 5-2 7kW-iyyhUi/X^(0liiM 

3 6 /•^;l/XA;'ji|^T 

3 7 /^;UXA;biS? 

3 8 ^^JlXXM^ 

3 9 Mi)7y:/ 

4 0 as:^iiS^ 

4 1 y- hmiitX:t/4^? 

4 2 Mosh^yy-yx^ 

4 3 /^/l/XA^bSrT 

4 4 yth^'-^t-h'nms^iiLmm 

4 5 liil^tiy- h 

4 6 i^Sfny- h 4 5 ® (ia^® 'J -b -y h Sftttri?. 
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